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i;-n-rn^yMy7n^yy7y, y-'-n-y 
PbVI/^-n-yb^rSySy^y. y-n-7PWy- 
s-/^yy7y, y-n-7Dftl/y-t-7b^ 
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yrotf^is- ty (T-fe^l-r-bhT— b) f-?>\ 

hy-n-yh*y • (r-fef-zur-bh^- M 
?y x hy-s-yb^y • ty (y-b^/yybhy- 

b)f-*>\ b\) -t-7b*$s ■ *S (T±+A'T± 
bi—b) yXK-/' h'X (y-b^/l/ybb 

y-h) f-*>\ y*-n-yn*dfy ■ t'x (T-fef-^ 
ybhy-h) f-?y„ y-fV7n^y- t'X (y-b 
f-;l/7*-t:by-h) f-*y, y-n-rKy't'^ 
(T-b^THrb-r— 'h) f^X y-s-7h^fy' 
t'X (y-bf-^ybhy-h) if-t-fb* 
%/■ t'X (r-bf-^T-feh-f-h) 1r?>. tyxh* 

y • h yx (ytfvuy-bhy-h) f**y, ty-n 

-Tn^dfx- h'JX (7-bf-^T-bb-T— h) 

y, ty^f yrujKdfv • hyx (y-b^-zuy-bby- 

h) ty-n-Zh^fy • h'JX (T-bf-^T 

tht-h) f-^y. ty-s-yh^y- hyx (r 
-fef-^r-bi-^-M f-*>\ *y-t-yb*y ■ b 

'JX (Tbf^7bht-h) f-*>\ fh7^fX (T 

•b^-/iyr-bby-h) ^?y. hyxhdfv- ^y (x 

^T-bhT-bT-h) f-^y, h'J-n-rn^y 

• ty (xf-;PT-bhTbx-h) f-^y, b'-Mvy 
a^y -^y (x^T-bhr-bf— h) 3-?y> h 
y-n-yh=*y • ty (x^ur-bhr-bx-b) f- 
*y. hy-s-yh*y • ty (x^y-bhy-bf- 
-b) MJ-t-y>*y • ty (xf-^r-b 

hT-br-h) f-^y. ^X^y' t'X (x^T-t 
hy-b-r-b) f-^y, y-n-7n^y- fx (x 
^l/Tbhy-bf- h) f-^y. yVVrn^y- f 
X (xfvUT-bhTb-f-b ) f-?y„ y'-n-7h^ 

y • fx (x^r-bVrbf—h) f-^y, y-s- 
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yh*y- hyx (x^r-bbr-br-h) f-^y. 

ty-t-yh^y- h'JX (xw*brbf- 

9y. ty (r-bf-^r-bh-7— h) hyx (x^y 

•fehT-b-f-h) f-^y. fx (yb^/l/7-bhy- 
h) fx (xf-zl/r-bhT-bT-H ^y, h'JX 
(T-bf-^T-bhT^-h) ty (xf-^r-bhT-bf— 

h) m<7)i~?y*]s-b\t-£m\ byxh^y 

•ty (T-bf-zl'T-bh-t-h) y/Unx^A, h'J- 
n-rn^y'ty (T-bf-ZUT-bh-f-h) 

x>7a s hy-fyya^y - ty (Ttw-tbt 
-h) y';i-3x»7A, hy-n-7"h4fy • (r-b 
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•*y ( Tbf-;Wr -bhT—h) y/l/HX^A, h'J- 

t-yh^-y-^y (r-b^r-bhT— h) y/w- 

yXKy • fx (T-bf-^T-b h^- h ) y^ 
y-n-7D^y ■ fx (Tb^T-bh 

•r-b) y^ax>7A. y-fyrnM?*y- fx (r-b 
f-^r-bht— h) y^ax>7A, y-n-yh^y- 
fx (r-bf-^y-bhy-h) y;w^7A, y-s- 
yh*y- fx (r-b^y-bhy-h) yyur?-^ 
a. y-t-yh*y • fx (y-b^ybhy-h) 
i?)vn-*7J±, tyx^y- hyx (ybf-^y-bh 

y-h) y;t-3X>7A, ty-n-7D^y' h'JX 

(y-b^py-bhy-h) y^n-^A. ty>fyra 
^y- hyx (y-b^y-bhy-h) y^xv 
7a. *y-n-yh*y- hyx (y-t^y-bhy- 

h) y;^x^A. *y-s-yh*y- hyx (y-b 

f-^ybhy-h) y;P3x>7A. ty-t-7Ky 
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^y-bhy-bx-h) y>3-7A, h'J-n-yh^ 
y-^&y (xf;PTbh7tf-M y/Pnx^A. h 

y-s-yh^-y • ty (x^-y-bhy-b-r-h) y 
;U3^-7A. hy-t-yh^t-y • ty (xfmh 

y-b-f-h) y';U3z>>A, yxh^fy • fx (xf-;u 
y-bhy-b-f-h) y;l^3X»7A s y-n-7n^y 

• fx (xf-^rb hybr-h ) y^3xr7A. y>f 
yrn^y- fx (xfvuy-bhy-bT-b) y^n 

y-n-yh^-y- fx (xf-zwy-bhybx 
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nx^A. ^^l^x^A^-ML-^; hUxh 
=5f^ ■ *y (7-b^-7-bl-y-h) 7/l^x^A. h 
'J-n-7*D^4f>- • (7-bf-;U7-b)^-M T 
;^SX^A, h'J-f VTo^dfx- (T-bf-ZPT-b 

hi—h) r^s-^A. Mi-n-yh^fx-^y 
(T-bf-ypr-bh't-b) t^s-^a, hii-s-y 

(r-bf-^r-bf-f-h) r 

/^$X<?A, j/xh4fi/- t'X (T-bf-^r-bh^- 
h) 7/l^x^A, ^-n-^Q^^ • b'X (7-b^- 
/P7-bh7-h) 7/l^x^A s yMy7n^y- f 
X (T-b^T-bh^-h) T^S-^A, 

h*i>-- fx (r-bf-;prbh^— h) tvi^x^a. 

y-s-7'hJfy- t'X (7-bf-/l/7b h^— h ) 7)V 
S-->A, 5>-t-7>4fS' • b'X (r-b^T-bh-t 
-h) T^Sxr/A. ^yxhdfx- HJX (7-tf-JU 
T-bh-^-h) T^S-^A. ^y-n-Tn^j/ • 

mjx (r-b^r-b'h^-h) 7/p$x7a. ty^ 

y7n,«y- HJX (7bf-;U7-bh^- M 7;P$ 
-^A. ^y-n-7>*>-- h'JX (T-b^T-bh 
■J— M T/l'S-^A, ^y-s-yh^fv-- MJX 
(Tb^T-bh-^-h) 7/l-$x>->A, ty-t-/ 
h^rx- h'JX (7-b fvP7-bh7-H 7^5 x<* 
A, (7-bf-/P7-bh7-H T^Sx^ 

A. h'jxhdf^ • (x^UT-bhT-bx-h) 7 

hTbr-b) 7^$x?A. h IM Vro^y • * 
y (xf-/l/7-bh7-b-f-M 7/PSx^A. hU -n 

-yh^-x-^y (xf-yur-bhr-bf-b) r^s- 

»>A. h'J-s-7hJfy ty (xf-;l/T-bh7-bf 



-M7;PS-W, HJ-t-:/}^^- ty (xf- 
^T-bhT-bf— T^i-^A, ^xh-df^- b'X 
(xf-^T-bhT-bf- h) T;U5x^A. iy-n-T 
o**x- b'X (xf-;P7-bh7-br-H 7;PSx»> 
A. y^yrp^y • b'X (xf-H'T-bhr-bT- 
M T;P$x^A s x'-n-7>=5fv- fx (xf-;l/T 
-bhT-bf—h) T^Sx^A. s -7h* l- ■ f 

x (x^r-bhr-bf— 7/p$x>>a s i/-t- 

7b*>-- fx (x^;UT-bhr-bT-h) 7A'$X? 

a. tyi y^i/ • h'jx (x^r-bhr-br-h) 

T^SX^A. ^y-n-rn^Jfiy • HJX (Xf-;U 

r-bhr-br-h) r;i/$x»>A s ty^ym-K^fy 

■ MJX ( X f-;W7-bh7-br-M T;PSxn7A, * 
y-n-7>df>-- HJX (X^T-bhr-bf- h) 
Ti^-^A, ^y-s-yh^fi^- h'JX (X^-;UT 
•bhT-br-h) T^Sx^A, *y-t-7h3fx- 
HJX ( X f-/l/7bh7-bT-M 7/1^ x^A, rh 
7^-X (xf-/P7-bh7-br-M r^S-^A, ^y 

(T-b^/WT-bh^-h) HJX (If/l/7bh7-fef 
-M r/P5x>>A, fx (T-b^T-bh^-h) f 
X (x^T-bhT-br-h) T;P5xt>a n h«jx 

(T-bf-;PT-bh^-b) ty (xf;l.7bh7bf- 
h) T^S-^A, ^T/WSx^Adflx-h-ft^I; 

i m fcti 2 aobww^iis . 

[ 0 0 2 3 ] HIW ( 2 ) T$k2tlh&m*U- 

hitismommiz. ( 1 ) T»8/i«T^f^ 

7/W3df iy Sy 5 >^*^fgfefc Xif/itc li*<mft 

wfe®ioomM.mzttLxrM%. o. 5-30011 
=t 0 »i t < « 1 ~ 1 0 0 M^oeiirtoffi-e 

[0024] *%.mz&^X . ?§Pfil$fJSiJi: L?ti. W 
i.tf , TIE-«^ ( 3 ) T'j!lSft£ttl^*W^ 

R 11_ Y H-R12 ( 3 ) 

IMi-m (3) R>'ti. B^^{±#SJtc7)Jiiffi 
L>W6iZtl. Y l Ht. coo. oco, oso 2 . s 

0 2 » OCOO, OCH 2 COO*^tiOT'$>0. Ft 
[0025] 

[^tl] 
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-ecHj-CH^j- 



[0026] 



CH 3 

I " 



COO — C— CH 3 
CH 3 



-e-CH-CH 2 ^r- 




Ut2] 



CH 3 
I 



I 

COO 



-H0> 

CH 3 




CH 3 

— C~0-C-CH 3 
II I 
0 CH 3 



00" 



0 CH 3 
II I 
-C-O— C— CH3 

ai 3 



o 




Cfl3 
is _ I 
C— 0 — C— CH 3 

I 

CH 3 




[00 27] 



'(8) 002-311591 (P2002-311591A) 




[0028] $r*j*ai»wfflj£»fc:*5^Tli; _h»U: 

mt Lxw&rt b-r, -w&t ( i ) K^ttsR 
[0029] *^(cfcv^-c , mmmt txa. m 
yVMt&mtimfbtih. it-n^tst i/ta. * 

5r^fi.Ct* { -C'^l». J:9H#W£te, 3,3'. 
4, 4' -fh5 (t-^fvl^i^v^/Mf-zi') 

[0030] 

[fc4] 




[0032] 

lite] 
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[0 0 3 3] Ut8] 
Ut7] 



OH 




[0035] 
[ft 9] 
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[0036] 
[ftlO] 




[0037] 
[ftl 1] 
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CH 3 0 



CH3O 




SbF 6 - 



CF 3 S0 3 " 



[0038] 
[fcl 2] 
SF 6 e 



SF 6 ° 



%S02CF 3 






Sf 4 




oe 




CCb 

CH 3 Q-(P)-CH=CH-<Q* 



CH31 




CCb 



CCb 
CCb 



CCb 
CCb 



CH3O o 

r 3 c^Q^=cHHO 
och, < 



CCb 
CCb 



CH 2 



CH3 



CCb 

:cb 



cc 



<p^H=CH-^N 



cct, 

CCI3 



[0040] 
[ftl4] 



CCb 



[0039] 
[fcl 3] 
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CH 3 0— <^^>— CH= CI I— ((^ N 




CCb 

CH3S— <^)— CH=CH-{Q)l 



CCb 
CCb 

N -( 

CCb 

1— 



CCb 
CCb 




N- 



•Hons 



CCb 



CCJj 
CO, 




ONA 



ONA 



ONA 




ONA 



OMe 




[004 1 ] 



cm -©-^ 



CH3O 




C 4 H*0 



y— V N ^ 



CCb 
CCb 



C 5 H„0 



[0042] 



N- 



CH =CH 



CCb 




ONA 



CN 



C2H5ONA 



ONA 



[0 04 3]^*. NAii^^h^yy^r^H^a 
-To 

[0044] 
[ftl 7] 
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/F^JZ «_vP^ [0045] 

0 0 N ' ^— v 0 N a O 

. O 0 . 



O 0 
O N 2 O 



©t*f© 
-©4*1-©^ 



©^r© 

, , 0 N 2 O . v 

©-"i-© 



O Nj O 



-^©-Pf©-* ©-«4^D> 

O N 2 O — v 

+©HHHh©+ 



[0046] 
[fcl9] 



9 

<gy-C-CH-OSC 2 ^(Q)^CH 3 

O-ir-f- CH ^ 0S0 ^-O- CH ' 

X ' O OH ' 



OSOzCHj 
<T^-OS0 2 CH 3 
OS0 2 CH 3 

N0 2 

<0)~ CH 2° S °2— CH3 
NOj 
NO2 



[0047] 
[ft20] 
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0 2 N CH 2 OSO>— CH 3 



N0 2 



-C-CH-OSO; 

OSO2CH3 
((3)/— OSO2CH3 
OSO2CH3 
N0 2 

(O)- cH2 ° s ° 2 ^0^ 



CH 3 



CH3 



N0 2 



[0048] 
[ft2 1] 

N0 2 



NO z F 3 C 

N0 2 CF 3 




CH 2 OS0 2 



NOi OzSOClIj— /QS 

<J^>-CH 2 OSOj— <^>— CH 3 
N0 2 



[0049] 
Ut22] 




< ^P > _C-CH-0SO 2 -^)-CH3 



OSOz-^^-CHj 
OSO^OS-CHj 



OS0 2 CH> 



<^^-OS0 2 CH 3 

OS0 2 CH 3 
N0 2 

<^-CH 2 OS0 2 -<Q)- 



N0 2 
N0 2 



(^^-CI^OSOz— <Q)— CHj 



[0050] 
Hfc2 3] 



N0 2 



((3/ CHzOCONH -/ \ 



_^=0 O 

C N "°-r CFj 

0 



03 



o 

N -O— S -CF 3 



0Q 



N-O— S-CF3 




o 



0 

II 



N-O -S-CF3 

o 0 



[0051] 
Hfc2 4] 




[ o o 5 2 ] z<d X a frftKf&yWOE^SJi, 
^fiM^WLO. l'~30li%, ?A»dil-10 

[0053] **!!!(= J: *S8lfitt8WHMiS 6K»tt3c 
BfeMbWSTU •STkMSKg LTV > &!£flS8SffiA^ 

mn&m&tb wnimm t corncob? s-m&co 

¥-*{&.TZ-£Z>ZttfX'Z. W^Xt,i-?X7mi$ltt 

[oo54]^coio Kimmtimii. *m.£zm 

&td&mfo£.-stmx-t>ix\f. twj mmtzz&m 
mizmmcr>&m&tf{&mzti&frt,x$)&. ^-rti 

[0055] JWMHfcJ: 6*»ttfl:£»tt, *y v-T' 
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hixitxyv-x'kixit*^. ^mmmt-^(o 

*»fc*tLT»0. 0 1 g/10 0mLaJ:OW^ 

i Mi*<ommiim>zcr l muztt u 
[0056] 9 zmmt^mommt lx 

it. 2--hPT-Uy. 3--bo7-'JX 4-- 
hor-yy. 2--ho-4-T5/h;l^xy, 4- 
-hD-2-75/ h;Uy. 5--hD-2-T5/ 
h/Pxy, 6-xhn-2-7$y h;H>, 4--h 

y4fyx;l/*-y|/ ) - 1 H - 1 , 2, 4-MJ TV— 

;k 5--ho<yx-f srv-zk 4--ho<y€ 
XT-feT-k 2--ho^>y/P7^3-;K 3-x 
: hD^.y> ; ;wr;i^3-;k 4-— 

;k -hnv^D^Hfy, l--haTQA , y, 2- 
-haTOA-y, ^7xy't7, 2, 7--/-hU7/P 
; *>\ 2, 7-y-hP-9-7/WWy, 3, 3' 
-y^hn-9-7WI/y>, 3, 3' -y-f-O'v 

yV7x/y, 3, 4' -^hn^/7x/k ifc 
; Btrntuy, BKxf-i/y, h y:7/M-n7-feh7S 

•MS, *jttt7? y;ki?y v-, Tkigftx** w?y v 

7j<^tt^ 5 s vx y v-^w^ixi. . rnznm 

> xyy, 4-xhnrxy y. 2-xbn-4-7$/ 
[0057] ®tt£?MJi LT 0*&tHteftaffi&ll 

»i , ^fflBKtiosstw i o . oi~5o aa%coiij 

ITJfePO . 0 1 nm%Z. D^^fc>**-yfflK0>ffl» 

&#£&iij!> { 'hs < . s*t c . 50 nm% X 0 £ V > 1 91ft 
*j§tt^%<oHR^ ( i ) x-mKhitemnmift 

L<\±0. 0 5~4 0fi»%. iO»*L<tiO. 1- 
3 0M«%T'*2>. 
; [0058] *f^«RHeilRfflaimBA«l(cfflV) 

[ /px-r/u* 5 *? & L^ii <r>X'h 7Dei/y/'j3- 
)^JT)V^)\^x.-T)V<nmtLX\,t. rntuy/'j 
3-;i^Eyy^-/Px-T-^ N Tuwy?*) a— iv^j 
i xf-yi/x— r/k rotruy^y 3-^y7nt;n 
-r/k rntru-y^yn-zi^tyy^x— f;k r 
nti/y/'j3-/R>'7x-^x-f^, m<r>imt 
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[0 0 59] it:. 7u\:\syyy-3—flr£jT)V*)V 

/U9i§£. -*W ( 1 ) •C*3*l*7>HfA'7rt'3*&' 
^9y«illl*4«^J:l^/*fctt*o«iMi&»l 0 
Ofi*fflfc*tLT. 20~~4000«4S5, iSP*L<tt 

i o o~2 o o o&MMemmnmt-tiz. tvm 
i o o 6 o i $ *i^«>«i8iie»RfflsaEttiejK 

7A"*A'X-7"A' fc&tci - i/* h y & £ i: # 

-fcf-^-fc h >\ 2, 4-^*-V> : J*y. 2,4-^ 
7?yy^. 3, 5-^^y^>, 2, 4-*? 
jpyi^fry. 3, 5-:t??>'i'*:t>\ 2, 4-/7> 

s;:*y. 5-y^-2, 4 -^-fy'J^y. 2, 
2, 6, 6-ff-7^-3, 5-v7y^y, 
1, 1. 1, 5, 5, S-'vJMf^/M-u- 2, 4-^ 

2«JJLJbOflffflffflV^*lS . £ -if* V 

ycnmmmt. mzmfeztiz^nxitz^K £®m 

[006 1 3 *&w>mwm&mm.m&mMi. 
mm&mtfwmztixitinK mm3, 3' , 4, 

4' -ff7 {t-~?+)WV**i/j))\s#-)V) <y 
V? x y ya)X o ic. £K%^*h.g4^niBK*tt 
*^3 3 0nmJ:9&V-»i?>#S>l>. £<?) J: 
MfcfcV^Ttts 3fcJHft«\ KrF| (24 8ni) . Ar 
( 1 9 3nm) , *£<r>x4f J^l/- f-SrffifflLTfi 1 

li^tfS:^. L*>L&#£> . KE*&*T (3 6 0-4 

3 0nm) zwmizm&m^&mizi*. mm 

&mzmmMZ'm% j £hzktfX'%h. zox? 
iz. *«fi«*a^h** £ t c i o . -ipmnmt 
wm.uinmn'mtcmi. *m * -- y ?m 

[ 0 0 6 2 ] *^BflO«ra^liffl^fe<M^^^i^ 

Wtli, p-t'x (o-^/i^f-y/u) <y-t£y, i 
-x'y^7$y-4-yf-;Mryny-2. 7-7$ 
y-4->f-/P^-7'jV s 4, 



^75/^VJ> % 2- (p-^f-^75/Xf-'J 
;U) -tfyv/k^/Ua-xK, 
vjy, 7-v'x^-/i/7*$y-4-;><^?vyy x 
2, 3, 5, 6-1H, 4H-fh7tKD-8-^tf 
;^y'JvV-<9, 9a, l-gh>^"7Uy, 7- 
^xf-;t/T$/-4-hl)7;^oy^^vi;y, 7 
- l J* +f\,T 5 / - 4 - h y y^M-D^f-rt'?-? y y . 
7 -xf-A-r $ y-4 - h U 7;W3j"Dyf-;P^-7U y s 
2, 3, 5, 6-1H, 4H-fb7bKD-9-^ 
^Xhdf^y , J> ; y-<9. 9a, l-gh>^7'J 

y. 3 - (2' -N-^f;Kyx>( S^/yA-) -7 
-n, N-y*x^r$y?-?y y. N-yf-^-4- 
hu^^ny^/i/tf^tii/y-o, 2-g>y?u 
y, 2- (p-iW/^syxf-yA-) -*<.yyf-7 
yy*xf-/U3-s>i«, 3- (2' -ox-fs^/y 
a) -7-n, N-^'x^rsy^^yy. 3- 
(2' -^yy^-7yy;i') - 7-n, n-viw 
$ y ?vy y, *tftcT5*T*§*i4 ty y *7Atg&t/ 
■f^trt) y wiiWfefii . 

[0063] 
[ft2 5] 




X 




R 2 


R 5 


Y 


t> 


OC 4 H 9 


H 


H 


BF, 


s 


OC 4 H B 


H 


H 




s 


OC 4 M 9 


OCH 3 


OCH3 


BF 4 


s 


H 


OCH3 


OCH 3 


BF 4 


s 


N(CH 3 ) 2 


H 


H 


C l o 3 


s 


OC 4 H 9 


H 


H 


SbF 6 



[0064]$ uzmmm&mvmmk lxvj.t<?) 

[0065] 
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c o o 6 6 ] mziffl%mm&m&. i - s sx.+h,t s 

/ - 4 - * j-)V7 7iJ >BXf 7 - x'Xf-^T S J - 4 - 

/ttiiizmitm&m&izttL. -mz\to. 05 

~50Jtt%, if£L<lil-2 Om&%<OMX'ttZ 

[0067] *«»H(cj: &SftttilliftteJg£^£& 
#LTjfflB-C*6il:*«!eB«rii:fcft&. C<7)J:o& 



[0068]$ fete, XEracliUM*L&vvP« tt 

JS»+. HRsS ( 1 ) ■casn*ft^*0jD*4MWft*J 
5 — 1 0M%. W&L<ltO. l~5aM%«*T'^ 

[ 0 0 6 9 ] 4fc, J: SSXttKUSflric. ^ 

traSft*WBRV/»«HBH*lni 4 i b if 

a*. ^^s^^^bfe^Mifeoja^^f fe 

mx o t'bz^zbwm* u\ tttmmvmamt 
-®& ( i ) x-mKhfc^nm®imt5iiV/z 
tdtzomms® i mmmzn i , o . 05 m«k 

1 oa*g?£7)efflTJ) 0 . Wc#* Lv^n**i 0 . 2 

3 MgPOffiH'CJ) s . 
[0070] **^a£%&HAft£MU &S(C£&T 

[007 1 ] *W!Bfc*JV^Ttt. ±ta®ftttififi!cft£ffl 
ISBMilR*«»jSS<i4. 

[0072] *wmz&vhm/mmi<r>wgt!mtfL 
iw? * )VhX'bh*$&\,z\t?v t'-nmm&x'h 
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[0073] mm&mizfo tx 1 sxa 2 igjsLta 9 

JIlBHMiBitCO^TiiafcBOTiO. 5-4/<m« 
[0074] *^BH^3tea^%^^K^JB« Lfc 

ry^-?m HRt4 0~2 0 0t: s # 
* L<{i6 0~i 2o°cco&jre, hru—hti 

&*£fc«10~18 0lHSL #*L<tt3 0~9 0# 

el ? v-yx-yyia&ts&atis oara, » 

£L<{i5~l 54HSL Zm-flZbtfX'Zl. 

[0075] ^m^mmMa^mmm&i. & 
mzftixrvK-fumLttk. wmmzm^?- 

islRMmth. Z<?>*o%%MtLXli. £E*IS 

-f-, $JtfttLTli2 5 

M30n mOft ( £E*ffi*T ) £ i: *HR 

«TC* & . t , »A&i%&ltt)*&fCli4 3 0 n m 

[0076] g&8t3feOx*;w*-ti s ^jS-^^oUff 
CfciS**, HRC5-4 0 0 0mJ/cm»Tft4. 
5 m J ,/c m* J; 9 t^^t MaKJfc£H«H-#<cftfll 
•fr-fs RSC4 0 0 0mJ/cm 2 J:H^i:, sift 

[0077] V-ytttBiaW4fcAfc:(iHRW ! Sr7 

mm%x-btiimmt>&. momommtt. -m 

fc»H«*«ffl IX t /^-^ttfcglWMEfrtt: 
fi^-? ( PEB ) tffir&fcftS . 

[0078] m^m^nstm»m^, -t%b*> 
mtmixit. mmt Lxrwymmkm* 

hZttfXZh. Z<?)£ 0 tcTfrfi 'Jy^^f&b LX , r 
h^^^Ty^-^At Ko^K (TMAH) , g 

WM<n T)Vij U 3S<i}gTJ> £ #7 2 %?)T M A H 

»CfcJ:**«. HWC0. 1-54K »£L<tt0. 5 
~3^Tj>i>. ifc, 30WiaUK2» H8K2 0-5 
or, 02 L<Ji 2 0-3 0 *(;?•£>£>. ;<?-Wfc$fi. 



[0079] Jgftfc: j: 0 , &Ktt&J^<^£^tftt 

zhtem&mmizxmmfriSK. i^m^y 

Jii-y1-y?&<7)(i\ l yy*hi>> ; xht%&. mz. * 

muz* lytbu^xhit. mmmryx^mm^ 

C0X\ 2MWJZhmtZ&ft&i'V3y-&GU ! JXh<7) 

mmt iximz^mxhi. *ftmz£hy*v 

v =Jx V £ mm k l TTSXfifflg^x vj-yftt: 

[0080] *»cfev^T(i, yflss*ifc«ae 
iD, wm&x\ mnmcr>*mmim.%k'cDmmsm 

mMfct&ZbtfX'ZZ. HRfc»i2 5 0~ 

[0081 ] 

[0 082]Hifefla|l 

T/U^r /UT/l^3^f LT^^l/h U ^ h^fv-^ 

5> 2 0 3gBt£JK* 1^- N-fc^fti: LTvW yTnrff 
*is+9y\ZX3L^)VT*. J f-)V7*.T-Y (WS.7 8 
%) 0. 7«|5t*«^kL-CrDe^y^'jD-;^ 
/7-nt/PX-r^2 5 Ogjfc S-S^-LJta, 6 0-ClC 

y^*4 0 gpt r n y ? u 3 y tr/ux 

-r/u5o«fc<?5a^««:. 6 or. usHrcaaoL 

x-T-t^r-thy2 7&zmaLti&. ms.T4 ox: 
xmMkTv wyWn -jv^ J 7o t;px— r/UT 

^?St3KS^SiJi: LX h 'J7i^;U;W-W h U 

y u- v z±Mmm.<7)ffi&Mzn U5wt x 
oiizmaLtc. mzmmmmt ixTum&&x-mz 
ti&tt&tozmmizjii lx i o w t i a tztt 

[0083] 
[<t2 7] 

[0084] z<?)®i(i$:i<'03y'73.Js-±.i,zx)zya 

- hVHzi 01500 m,/ftxm>Ltz. wmm 

0. 3//mT'35-7^. -5^V^t*7hrU-Mt9 0 
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x;. eornir^K-^in-ytz. zoLxftbtUz'? 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (A) The hydrolyzate of a compound expressed with the following general formula (1) and/or 
its partial condensate, and Rln Si(OR2)4-n (1) 

(You may differ, even if Rl and R2 are the same, and the alkyl group of carbon numbers 1-5 or the aryl 
group of carbon numbers 6-20 is shown, respectively, and n expresses the integer of 0-2.) 

(B) Metal chelate compound and R3t M(OR4) s-t (2) which are expressed with the following general 
formula (2) 

(In R3, a chelating agent and M show a metal atom, R4 shows the alkyl group of carbon numbers 2-5, or 
the aryl group of carbon numbers 6-20, and s expresses the valence of M, and the integer of tl-s.) 

(C) The photosensitive constituent characterized by including the compound which generates an acid by 
the exposure of the compound which decomposes with an acid and generates an acid, and (D) light. 
[Claim 2] The photosensitive constituent characterized by a part of Rl of a general formula (1) being an 
acido lysis nature machine in the photosensitive constituent indicated by claim 1. 

[Claim 3] The photosensitive constituent with which it is characterized by the acidolysis nature machine 
of Rl being an aliphatic series alkyl carboxylic-acid derivative, an alicycle group carboxylic-acid 
derivative, or aromatic-carboxylic-acid derivative residue in the photosensitive constituent indicated by 
claim 2. 

[Claim 4] The photosensitive constituent characterized by a photosensitive constituent containing the 
water-soluble compound as a configuration stabilizing agent further in a photosensitive constituent 
according to claim 1 to 3. 

[Claim 5] The photosensitive constituent with which M in the metal chelate compound expressed with a 
general formula (2) is characterized by being at least one sort chosen from titanium, a zirconium, and 
aluminum in a photosensitive constituent according to claim 1 to 4. 

[Claim 6] The photosensitive constituent characterized by being the compound with which the water- 
soluble compound as a configuration stabilizing agent contains a nitro group in a photosensitive 
constituent given in either of claims 4 or 5. 

[Claim 7] The photosensitive constituent with which the photosensitive constituent concerned is further 
characterized by including (E) propylene glycol monoalkyl ether and/or (F) beta-diketone in a 
photosensitive constituent according to claim 1 to 6. 

[Claim 8] The photosensitive constituent characterized by propylene glycol monoalkyl ether being at 
least one sort chosen from propylene glycol monomethyl ether, the propylene glycol monoethyl ether, 
the propylene glycol monopropyl ether, and the propylene glycol monobutyl ether in a photosensitive 
constituent according to claim 7. 

[Claim 9] The photosensitive constituent characterized by a photosensitive constituent being a 
photosensitive constituent for interlayer insulation film formation in a photosensitive constituent 
according to claim 1 to 8. 

[Claim 10] The formation approach of the interlayer insulation film characterized by calcinating after 
applying a photosensitive constituent according to claim 1 to 8 on substrates, such as a semi-conductor 
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substrate, and developing it after exposure. 

[Claim 1 1] The semiconductor device characterized by having the interlayer insulation film formed by 
the approach according to claim 10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the photosensitive constituent suitable for formation of an interlayer 
insulation film, further, this invention can form the paint film which has uniform thickness useful as 
interlayer insulation film formation ingredients, such as a semiconductor device, in a detail and, 
moreover has a low dielectric constant, and relates to the photosensitive constituent in which high 
resolution detailed patterning processing by light is possible. 
[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device and a liquid crystal display, in 
order to separate between the wiring layers of a multilayer interconnection electrically, the interlayer 
insulation film is used. Stable chemically and thermally excel in adhesion with that this interlayer 
insulation film is a low dielectric constant, its dielectric-breakdown electric field are high, and leakage 
current is low and a wiring material, and a mechanical strength is strong — The stopping-power force as 
opposed to penetration of the moisture from the outside or alkali ion excluding the pollutant to LSI etc. 
is high. Moreover, it is required that it should have various properties — it is easy to form a front face 
evenly even if irregularity is in a substrate, and the film of thickness suitable as an interlayer insulation 
film can be formed easily. 

[0003] Various interlayer insulation film formation ingredients are developed in order to acquire such a 
property conventionally. And the ingredient of a diacid-ized silicon system, a silicon nitride system, and 
an organic resin system is widely known as these interlayer insulation film ingredient. Formation of the 
interlayer insulation film of a diacid-ized silicon system is formed by the CVD method, the applying 
method, the high density plasma method, etc., and the interlayer insulation film of a silicon nitride 
system is formed of the deposition from gaseous phases, such as a plasma-CVD method. Furthermore, 
as an interlayer insulation film of an organic resin system, polyimide or organic 
SHIROKISAMPORIMA formed by the applying method is known. 

[0004] As above-mentioned, etching is performed through the etching mask with which membranous 
formation was generally made by spreading or the deposition from a gaseous phase, and the interlayer 
insulation film was usually formed of the photoresist after this, and detailed patterns, such as a contact 
hole, are formed. Although the gas-phase-etching method is used as an etching method in order to form 
this detailed etching pattern, etching by the gas-phase-etching method has high equipment cost, and has 
the problem that processing speed is slow. 

[0005] On the other hand, since an interlayer insulation film is put to an elevated temperature which 
exceeds 400 degrees C in a device production process, it does not bear the business by organic resin 
which is used for a general resist. From such a viewpoint, the silica system ceramic film is used 
abundantly in the semiconductor device, the liquid crystal display, the printed circuit board, etc. as a 
coat excellent in abrasion resistance besides thermal resistance, corrosion resistance, insulation, 
transparency, etc. When forming such silica system ceramic film by the applying method, alkoxysilane, 
the approach (JP,52-20825,B -) of applying and calcinating the solution of alkyl alkoxysilane, or its 
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hydrolyzate JP,55-34258,A, JP,58-28850,A, JP,63-241076,A, etc. further Alkoxysilane or an alkyl 
alkoxysilane compound, an organometallic compound, or metal chelate compound is hydrolyzed under 
existence of an organic solvent. The methods (JP,3-20377,A, JP,6-181201,A, WO 96/No. 00758 official 
report, JP,2000-256621,A, etc.) of applying and calcinating the coating liquid for oxide film formation 
which is made to carry out a polymerization and is obtained are learned. The thing of a polysilazane 
system besides the ingredient of these polysilane system is also known. 
[0006] 

[Problem(s) to be Solved by the Invention] It is known by especially the oxide coat obtained by 
hydrolysis of a silane compound and a chelate compound choosing a specific solvent as an organic 
solvent of a film formation ingredient among the above-mentioned ingredients, and specifying the 
amount used more preferably that the interlayer insulation film which could carry out spreading 
formation of the paint film which has the suitable thickness as an interlayer insulation film by uniform 
thickness, and was excellent in a dielectric constant property, preservation stability, etc. will be obtained 
(JP,2000-256621,A). However, this oxide coat is also set like the formation fault of a detailed pattern, 
since the gas phase etching through a photoresist is used, as mentioned above, equipment cost is high 
and there is a problem that processing speed is slow. 

[0007] For this reason, the formation approach of the interlayer insulation film ingredient which can 
form the interlayer insulation film which could form the interlayer insulation film which became pattern- 
like, and could carry out spreading formation of the paint film which moreover has the suitable thickness 
as an interlayer insulation film by uniform thickness, and was excellent in a dielectric constant property, 
preservation stability, etc., and the interlayer insulation film concerned is desired, without being based 
on the etching technique containing gas phase etching, in case the interlayer insulation film made into 
the shape of a pattern is formed. 

[0008] this invention person hydrolyzes the hydrolyzate of a specific silane compound, and/or a partial 
condensate and a specific chelate compound under existence of an organic solvent, as a result of 
repeating research wholeheartedly. By making the compound which generates an acid by the exposure 
of the compound which decomposes into the constituent for film formation obtained by carrying out a 
polymerization with an acid, and generates an acid, and actinic rays contain, and carrying out pattern 
exposure of this Resolution finds out that the interlayer insulation film of the shape of a pattern which 
was moreover highly excellent in membranous homogeneity, a dielectric constant property, and 
preservation stability can be formed, and reaches this invention. 
[0009] 

[Means for Solving the Problem] That is, this invention is the (A) general formula (1).; 
RlnSi(OR2)4-n(l) 

(~ you may differ, even if Rl and R2 are the same, and the alkyl group of carbon numbers 1-5 or the 
aryl group of carbon numbers 6-20 is shown, respectively, and n expresses the integer of 0-2.) — the 
hydrolyzate of a compound expressed and/or its partial condensate, and (B) general formula (2); 
R3t M(OR4)s-t (2) 

(In R3, a chelating agent and M show a metal atom and R4 shows the alkyl group of carbon numbers 2- 
5, or the aryl group of carbon numbers 6-20.) s expresses the valence of M, and the integer of tl-s. The 
metal chelate compound expressed, the compound which decomposes with the (C) acid and generates an 
acid (it is hereafter called a "dissolution inhibitor".) And the compound which generates an acid by the 
exposure of (D) actinic rays (it is hereafter called a "photo-oxide generating agent".) The photosensitive 
constituent characterized by containing is offered. 

[0010] Moreover, this invention offers the photosensitive constituent characterized by a part of Rl in 
general formula (1) type being an acidolysis nature machine in the above-mentioned photosensitive 
constituent. 

[001 1] Moreover, this invention offers the photosensitive constituent characterized by the photosensitive 
constituent of one of the above being a photosensitive constituent for interlayer insulation film 
formation. 

[0012] Moreover, the formation approach of the interlayer insulation film characterized by calcinating it 
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after this invention applies the above-mentioned photosensitive constituent to a semi-conductor substrate 
and develops it after exposure is offered. 

[0013] Moreover, this invention offers the semiconductor device characterized by having the interlayer 
insulation film formed by the formation approach of the above-mentioned interlayer insulation film. 
[0014] It is as following when the desirable mode of the photosensitive constituent for interlayer 
insulation film formation of this invention is listed. However, this desirable mode does not limit the 
range of this invention. 

[0015] [1] The constituent for interlayer insulation film formation with which it is characterized by the 
acidolysis nature machine which constitutes a part of Rl of a general formula (1) being an aliphatic 
series alkyl carboxylic-acid derivative, an alicycle group carboxylic-acid derivative, or aromatic- 
carboxylic-acid derivative residue in the photosensitive constituent for interlayer insulation film 
formation of said publication. 

[0016] [2] The photosensitive constituent for interlayer insulation film formation characterized by 
including the water-soluble compound as a configuration stabilizing agent further in the photosensitive 
constituent for interlayer insulation film formation of said publication. 

[0017] [3] The photosensitive constituent for interlayer insulation film formation with which M in the 
metal chelate compound expressed with a general formula (2) is characterized by being at least one sort 
chosen from titanium, a zirconium, and aluminum in the photosensitive constituent for interlayer 
insulation film formation of said publication. 

[0018] [4] The photosensitive constituent for interlayer insulation film formation characterized by being 
the compound with which the water-soluble compound as a configuration stabilizing agent contains a 
nitro group in the photosensitive constituent for interlayer insulation film formation of said publication. 
[0019] [5] The constituent for photosensitive interlayer insulation films with which the photosensitive 
constituent concerned is further characterized by including (E) propylene glycol monoalkyl ether and/or 
(F) beta-diketone in the photosensitive constituent for interlayer insulation film formation of said 
publication. 

[0020] [6] The constituent for photosensitive interlayer insulation films characterized by propylene 
glycol monoalkyl ether being at least one sort chosen from propylene glycol monomethyl ether, the 
propylene glycol monoethyl ether, the propylene glycol monopropyl ether, and the propylene glycol 
monobutyl ether in the photosensitive constituent for interlayer insulation film formation of said 
publication. 

[0021] Hereafter, this invention is further explained to a detail, first, as a compound expressed with the 
general formula (1) used with the photosensitive constituent of this invention Specifically A 
tetramethoxy silane, a tetra-ethoxy silane, tetra~n-propoxysilane, Tetra~iso-propoxysilane, a tetra— n- 
butoxy gardenia fruit run, A tetra— s-butoxy gardenia fruit run, a tetra— t-butoxy gardenia fruit run, a 
tetra-phenoxy silane, Methyl trimetoxysilane, methyl triethoxysilane, methyl tree n-propoxysilane, A 
methyl triisopropoxy silane, a methyl tree n-butoxy run, Methyl tree s-butoxysilane, methyl tree t- 
butoxysilane, Methyl triphenoxysilane, ethyltrimethoxysilane, ethyltriethoxysilane, Ethyl tree n- 
propoxysilane, an ethyl triisopropoxy silane, Ethyl tree n-butoxysilane, ethyl tree s-butoxysilane, Ethyl 
tree t-butoxysilane, ethyl triphenoxysilane, n-propyltrimethoxysilane, n-propyl triethoxysilane, n-propyl 
tree n-propoxysilane, n-propyl triisopropoxy silane, n-propyl tree n-butoxysilane, n-propyl tree s- 
butoxysilane, n-propyl tree t-butoxysilane, n-propyl triphenoxysilane, isopropyl trimethoxy silane, 
Isopropyl triethoxy silane, isopropyl tree n-propoxysilane, An isopropyl triisopropoxy silane, isopropyl 
tree n-butoxysilane, Isopropyl tree s-butoxysilane, isopropyl tree t-butoxysilane, Isopropyl 
triphenoxysilane, n-butyltrimethoxysilane, N-butyltriethoxysilane, n-butyl tree n-propoxysilane, n-butyl 
triisopropoxy silane, n-butyl tree n-butoxysilane, n-butyl tree s-butoxysilane, n-butyl tree t-butoxysilane, 
n-butyl triphenoxysilane, s-butyltrimethoxysilane, s-butyl iso triethoxysilane, s-butyl tree n- 
propoxysilane, s-butyl triisopropoxy silane, s-butyl tree n-butoxysilane, s-butyl tree s-butoxysilane, s- 
butyl tree t-butoxysilane, s-butyl triphenoxysilane, t-butyltrimethoxysilane, T-butyltriethoxysilane, t- 
BUCHIRUTO-n-propoxysilane, t-butyl triisopropoxy silane, t-butyl tree n-butoxysilane, t-butyl tree s- 
butoxysilane, t-butyl tree t-butoxysilane, t-butyl triphenoxysilane, phenyltrimethoxysilane, 
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phenyltriethoxysilane, Phenyl tree n-propoxysilane, a phenyl triisopropoxy silane, Phenyl tree n- 
butoxysilane, phenyl tree s-butoxysilane, Phenyl tree t-butoxysilane, phenyl triphenoxysilane, 
Dimethyldimethoxysilane, dimethyl diethoxysilane, JMECHIRUJI-n-propoxysilane, Dimethyl 
diisopropoxysilane, jmECHIRUJI-n-butoxysilane, JIMECHIRUJI-s-butoxysilane, JIMECHIRUJI-t- 
butoxysilane, A JIMECHIRUJI phenoxy silane, diethyldimethoxysilane, diethyldiethoxysilane, 
JIECHIRUJI-n-propoxysilane ? diethyl diisopropoxysilane, JIECHIRUJI-n-butoxysilane, JIECHIRUJI-s- 
butoxysilane, JIECHIRUJI-t-butoxysilane, a JIECHIRUJI phenoxy silane, G n-propyl dimethoxysilane, 
Di-n-propyl diethoxysilane, G n-pro PIRUJI-n-propoxysilane, G n-propyl diisopropoxysilane, G n-pro 
PIRUJI-n-butoxysilane, G n-pro PIRUJI-s-butoxysilane, G n-pro PIRUJI-t-butoxysilane, A G n-pro 
PIRUJI-phenoxy silane, diisopropyl dimethoxysilane, Diisopropyl diethoxysilane, JIISOPUROPIRUJI- 
n-propoxysilane, Diisopropyl diisopropoxysilane, JIISOPUROPIRUJI-n-butoxysilane, 
HISOPUROPIRUJI-s-butoxysilane, JIISOPUROPIRUJI-t-butoxysilane, A diisopropyl JIFENOKI 
gardenia fruit run, di-n-butyl dimethoxysilane, Di-n-butyl diethoxysilane, G n-BUCHIRUJI-n- 
propoxysilane, Di-n-butyl diisopropoxysilane, G n-BUCHIRUJI-n-butoxysilane, G n-BUCHIRUJI-s- 
butoxysilane, G n-BUCHIRUJI-t-butoxysilane, A G n-BUCHIRUJI-phenoxy silane, G s-butyl 
dimethoxysilane, G s-butyl diethoxysilane, G s-BUCHIRUJI-n-propoxysilane, G s-butyl 
diisopropoxysilane, G s-BUCHIRUJI-n-butoxysilane, G s-BUCHIRUJI-s-butoxysilane, G s- 
BUCHIRUJI-t-butoxysilane, A G s-BUCHIRUJI-phenoxy silane, G t-butyl dimethoxysilane, G t-butyl 
diethoxysilane, G t-BUCHIRUJI-n-propoxysilane, G t-butyl diisopropoxysilane, G t-BUCHIRUJI-n- 
butoxysilane, G t-BUCHIRUJI-s-butoxysilane, G t-BUCHIRUJI-t-butoxysilane, A G t-BUCHIRUJI- 
phenoxy silane, diphenyldimethoxysilane, A JIFENIRUJI-ethoxy silane, JIFENIRUJI-n-propoxysilane, 
Diphenyl diisopropoxysilane, JIFENIRUJI-n-butoxysilane, JIFENIRUJI-s-butoxysilane, JIFENIRUJI-t- 
butoxysilane, A diphenyl JIFENOKI gardenia fruit run, divinyl trimethoxysilane, gamma-aminopropyl 
trimethoxysilane, gamma-aminopropyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, One 
sort, such as gamma-glycidoxy propyltriethoxysilane, gamma-trifluoropropyl trimetoxysilane, and 
gamma-trifluoropropyl triethoxysilane, or two sorts or more are mentioned. 

[0022] Moreover, as a metal in the metal chelate compound expressed with the above-mentioned general 
formula (2), titanium, aluminum, and a zirconium are desirable. As an example of metal chelate 
compound expressed with a general formula (2) TORIETOKISHI monochrome (acetylacetonato) 
titanium, tree n-propoxy monochrome (acetylacetonato) titanium, Triisopropoxy monochrome 
(acetylacetonato) titanium, tree n-butoxy monochrome (acetylacetonato) titanium, Tree s-butoxy 
monochrome (acetylacetonato) titanium, tree t-butoxy monochrome (acetylacetonato) titanium, 
Diethoxy screw (acetylacetonato) titanium, G n-propoxy screw (acetylacetonato) titanium, JQSO 
propoxy screw (acetylacetonato) titanium, G n-butoxy screw (acetylacetonato) titanium, G s-butoxy 
screw (acetylacetonato) titanium, G t-butoxy screw (acetylacetonato) titanium, Mono-ethoxy tris 
(acetylacetonato) titanium, Monod n-propoxy tris (acetylacetonato) titanium, Mono-isopropoxy tris 
(acetylacetonato) titanium, Monod n-butoxy tris (acetylacetonato) titanium, Monod s-butoxy tris 
(acetylacetonato) titanium, Monod t-butoxy tris (acetylacetonato) titanium, Tetrakis (acetylacetonato) 
titanium, TORIETOKISHI monochrome (ethyl acetoacetate) titanium, Tree n-propoxy monochrome 
(ethyl acetoacetate) titanium, triisopropoxy monochrome (ethyl acetoacetate) titanium, Tree n-butoxy 
monochrome (ethyl acetoacetate) titanium, tree s-butoxy monochrome (ethyl acetoacetate) titanium, 
Tree t-butoxy monochrome (ethyl acetoacetate) titanium, diethoxy screw (ethyl acetoacetate) titanium, 
G n-propoxy screw (ethyl acetoacetate) titanium, JIISO propoxy screw (ethyl acetoacetate) titanium, G 
n-butoxy screw (ethyl acetoacetate) titanium, G s-butoxy screw (ethyl acetoacetate) titanium, G t-butoxy 
screw (ethyl acetoacetate) titanium, mono-ethoxy tris (ethyl acetoacetate) titanium, Monod n-propoxy 
tris (ethyl acetoacetate) titanium, Mono-isopropoxy tris (ethyl acetoacetate) titanium, Monod n-butoxy 
tris (ethyl acetoacetate) titanium, Monod s-butoxy tris (ethyl acetoacetate) titanium, Monod t-butoxy tris 
(ethyl acetoacetate) titanium, Tetrakis (ethyl acetoacetate) titanium, monochrome (acetylacetonato) tris 
(ethyl acetoacetate) titanium, Screw (acetylacetonato) screw (ethyl acetoacetate) titanium, Tris 
(acetylacetonato) monochrome (ethyl acetoacetate) titanium, Titanium chelate compound of **; A 
TORIETOKISHI monophrome (acetylacetonato) zirconium, A tree n-propoxy monochrome * 
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(acetylacetonato) zirconium, A triisopropoxy monochrome (acetylacetonato) zirconium, A tree n-butoxy 
monochrome (acetylacetonato) zirconium, A tree s-butoxy monochrome (acetylacetonato) zirconium, A 
tree t-butoxy monochrome (acetylacetonato) zirconium, A diethoxy screw (acetylacetonato) zirconium, 
a G n-propoxy screw (acetylacetonato) zirconium, A JIISO propoxy screw (acetylacetonato) zirconium, 
a G n-butoxy screw (acetylacetonato) zirconium, A G s-butoxy screw (acetylacetonato) zirconium, a G 
t-butoxy screw (acetylacetonato) zirconium, A mono-ethoxy tris (acetylacetonato) zirconium, a Monod 
n-propoxy tris (acetylacetonato) zirconium, A mono-isopropoxy tris (acetylacetonato) zirconium, A 
Monod n-butoxy tris (acetylacetonato) zirconium, A Monod s-butoxy tris (acetylacetonato) zirconium, 
A Monod t-butoxy tris (acetylacetonato) zirconium, A tetrakis (acetylacetonato) zirconium, a 
TORIETOKISHI monochrome (ethyl acetoacetate) zirconium, A tree n-propoxy monochrome (ethyl 
acetoacetate) zirconium, A triisopropoxy monochrome (ethyl acetoacetate) zirconium, A tree n-butoxy 
monochrome (ethyl acetoacetate) zirconium, A tree s-butoxy monochrome (ethyl acetoacetate) 
zirconium, A tree t-butoxy monochrome (ethyl acetoacetate) zirconium, A diethoxy screw (ethyl 
acetoacetate) zirconium, a G n-propoxy screw (ethyl acetoacetate) zirconium, A JIISO propoxy screw 
(ethyl acetoacetate) zirconium, a G n-butoxy screw (ethyl acetoacetate) zirconium, a G s-butoxy screw 
(ethyl) An acetoacetate zirconium, a G t-butoxy screw (ethyl acetoacetate) zirconium, A mono-ethoxy 
tris (ethyl acetoacetate) zirconium, a Monod n-propoxy tris (ethyl acetoacetate) zirconium, A mono- 
isopropoxy tris (ethyl acetoacetate) zirconium, A Monod n-butoxy tris (ethyl acetoacetate) zirconium, A 
Monod s-butoxy tris (ethyl acetoacetate) zirconium, A Monod t-butoxy tris (ethyl acetoacetate) 
zirconium, A tetrakis (ethyl acetoacetate) zirconium, a monochrome (acetylacetonato) tris (ethyl 
acetoacetate) zirconium, A screw (acetylacetonato) screw (ethyl acetoacetate) zirconium, A tris 
(acetylacetonato) monochrome (ethyl acetoacetate) zirconium, The zirconium chelate compound of**; 
TORIETOKISHI monochrome (acetylacetonato) aluminum, Tree n-propoxy monochrome 
(acetylacetonato) aluminum, Triisopropoxy monochrome (acetylacetonato) aluminum, Tree n-butoxy 
monochrome (acetylacetonato) aluminum, Tree s-butoxy monochrome (acetylacetonato) aluminum, 
Tree t-butoxy monochrome (acetylacetonato) aluminum, Diethoxy screw (acetylacetonato) aluminum, G 
n-propoxy screw (acetylacetonato) aluminum, JIISO propoxy screw (acetylacetonato) aluminum, G n- 
butoxy screw (acetylacetonato) aluminum, G s-butoxy screw (acetylacetonato) aluminum, G t-butoxy 
screw (acetylacetonato) aluminum, Mono-ethoxy tris (acetylacetonato) aluminum, Monod n-propoxy 
tris (acetylacetonato) aluminum, Mono-isopropoxy tris (acetylacetonato) aluminum, Monod n-butoxy 
tris (acetylacetonato) aluminum, Monod s-butoxy tris (acetylacetonato) aluminum, Monod t-butoxy tris 
(acetylacetonato) aluminum, Tetrakis (acetylacetonato) aluminum, TORIETOKISHI monochrome (ethyl 
acetoacetate) aluminum, Tree n-propoxy monochrome (ethyl acetoacetate) aluminum, Triisopropoxy 
monochrome (ethyl acetoacetate) aluminum, Tree n-butoxy monochrome (ethyl acetoacetate) aluminum, 
Tree s-butoxy monochrome (ethyl acetoacetate) aluminum, Tree t-butoxy monochrome (ethyl 
acetoacetate) aluminum, Diethoxy screw (ethyl acetoacetate) aluminum, G n-propoxy screw (ethyl 
acetoacetate) aluminum, JIISO propoxy screw (ethyl acetoacetate) aluminum, G n-butoxy screw (ethyl 
acetoacetate) aluminum, G s-butoxy screw (ethyl acetoacetate) aluminum, G t-butoxy screw (ethyl 
acetoacetate) aluminum, Mono-ethoxy tris (ethyl acetoacetate) aluminum, Monod n-propoxy tris (ethyl 
acetoacetate) aluminum, Mono-isopropoxy tris (ethyl acetoacetate) aluminum, Monod n-butoxy tris 
(ethyl acetoacetate) aluminum, Monod s-butoxy tris (ethyl acetoacetate) aluminum, Monod t-butoxy tris 
(ethyl acetoacetate) aluminum, Tetrakis (ethyl acetoacetate) aluminum, monochrome (acetylacetonato) 
tris (ethyl acetoacetate) aluminum, One sort, such as aluminum chelate compound [, such as screw 
(acetylacetonato) screw (ethyl acetoacetate) aluminum and tris (acetylacetonato) monochrome (ethyl 
acetoacetate) aluminum, ];, or two sorts or more are mentioned. 

[0023] moreover, the hydrolyzate of the alkyl alkoxysilane to which the amount of the metal chelate 
compound used expressed with a general formula (2) is expressed with a general formula (1) and/or its 
partial condensate 100 weight section - receiving - usually - the 0.5 - 300 weight section - it is the 
value of the 1-100 weight section within the limits more preferably. 

[0024] In this invention, the compound expressed with the following general formula (3) is mentioned 
as a dissolution inhibitor, for example. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/14/2006 



JE,2002-311591,A [DETAILED DESCRIPTION] 



Page 6 of 32 



R11-Y11-R12(3) 

Rl 1 is chosen from the group which consists of a permutation or an unsubstituted aliphatic series radical 
and a permutation, or an unsubstituted aromatic series radical among the above-mentioned general 
formula (3) - having - Yl 1 COO, OCO, OS02, S02, OCOO, and OCH2 -- it is COO or O, and R12 
is a permutation or an unsubstituted aliphatic series radical, and expresses the radical which hydrogen 
permuted by beta carbon. A compound as shown below is mentioned as an example of the dissolution 
inhibitor which can be used in this invention. 



[0025] 
[Formula 1] 
-ecH-CH 2 -^ 





O-C-O-C-CH3 
II I 
O CH 3 





^eCH-CH 2 ^- 




[0026] 
[Formula 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/14/2006 



JP,2002-31 1591, A [DETAILED DESCRIPTION] 



Page 7 of 32 





http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/14/2006 



JP,2002-311591,A [DETAILED DESCRIPTION] 



Page 8 of 32 




-ko-o-c 
I II 



[0028] In addition, in the constituent of this invention, it is good also as a radical which decomposes a 
part of Rl in a general formula (1) with an acid, and it not only blends the compound which decomposes 
with an acid which was mentioned above and may generate an acid as a dissolution inhibitor, but 
generates an acid. 

[0029] In this invention; an onium salt, a halogen content compound, quinone diazide, a sulfone 
compound, a sulfonic-acid compound, a nitrobenzyl compound, etc. are mentioned as a photo-oxide 
generating agent, for example. As an onium salt, sulfonium salt, iodonium salt, and diazonium salt can 
be mentioned. More specifically, 3, 3\ and a compound as shown in 4, a 4 ! -tetrapod (t-butylperoxy 
carbonyl) benzophenone, and the following are mentioned. 
[0030] 
[Formula 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/14/2006 



JP.2002-31 1591, A [DETAILED DESCRIPTION] 




[0031] 




http://www4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



JP.,2002-311591,A [DETAILED DESCRIPTION] 



Page 10 of 32 



[0032] 
[Formula 6] 




[0033] 
[Formula 7] 
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[0034] 
[Formula 8] 
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OH 




[0035] 
[Formula 9] 



http ://www4 . ipdl .ncipi . go.jp/cgi-bin/tran_web_cgi_ejje 



2/14/2006 



JP,2002-31 1591, A [DETAILED DESCRIPTION] 




CH/ CH 3 

[0036] 

[Formula 10] 
[0037] 

[Formula 11] 
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CHlO-O) -1 ' - ^^) CF ' S ° S ' 

+®- r -®t cr,so *' 



[0038] 

[Formula 12] 
SF 6 e 






OMe 




OEl 




[0039] 

[Formula 13] 



http://wvsw4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2/14/2006 



JP,2002-311591,A [DETAILED DESCRIPTION] 




OCH 3 CCh 




CCI3 

[0040] 

[Formula 14] 
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CO, 



[0042] 
[Formula 16 



HO 




[0043] NA expresses naphthoquinonediazide among a formula. 
[0044] 

[Formula 17] 
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[0045] 

[Formula 18] 

O N 2 O . . 

0"t0 

, v 0 N 2 O , v 

O N 2 O , > 

. . 0 N 2 O . . 

[0046] 

[Formula 19] 
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O 

(P^C-CH-OS0 2 -{P>-CH3 

°9 



O OH 




OSO2CH3 



N0 2 

<^)— CH 2 OS0 2 H^)— CH 3 

N0 2 
N0 2 

<^^-CH 2 OS0 2 -^^)— CEfe 
[0047] 

[Formula 20] 
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o 2 n— CH2OSO2 — CH 3 



no 2 



(Q))— ch 2 oconh— ^ ^ 

(^^C-CH-OS0^Q^CH 3 



O 

OSO2CH3 



OSO2CH3 
OSO2CH3 
N0 2 

<^^-CH 2 OS0 2 — (( J) — CH3 
N0 2 

[0048] 

[Formula 21] 
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no 2 



<Q^CH 2 0SO 2 ^^) 
N0 2 F 3 C 
N0 2 



<^-CH 2 OS 02 -<^ 




[0049] 

[Formula 22] 



CF 3 



Qj)— CH 2 OS02— (^)— CF 3 
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<^^^-CH-OS0 2 -H^>-CH3 
OSOj-^^— CH, 

OSO^-((V)— CHj 




OSO2CH3 

<^^-OS0 2 CH 3 

OSO2CH3 
N0 2 



N0 2 
N0 2 



<^)-CH20S0 2 -H^)— CH 3 



[0050] 

[Formula 23] 
no 2 



<^j)~ CI^OCONH--^ y 



^> 0 o 



o o 
II 

r-o — s-cfj 
11 

o 0 




CCS 



o o 

N-O— S-CF3 
0 ° 



N-O— S-CF3 
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[0051] 

[Formula 24] 




[0052] As for the loadings of such a photo-oxide generating agent, it is desirable to consider as 0.1 - 30 
% of the weight and further 1 - 10 % of the weight to the weight of all constituents. There are few 
amounts of the acid generated at the time of exposure as said photo-oxide generating agent is less than 
0.1 % of the weight, and there is a possibility that a reaction may not fully occur. On the other hand, if a 
photo-oxide generating agent exceeds 30 % of the weight, film properties, such as reinforcement and 
surface smoothness, will deteriorate. 

[0053] The photosensitive constituent by this invention may contain the configuration stabilizing agent 
further. A configuration stabilizing agent means the compound which can make the side attachment wall 
of the pattern cross section formed of removal of the optical exposure section make it steep here. A 
water-soluble compound can be mentioned as this configuration stabilizing agent. If a water-soluble 
compound is added to a photosensitive constituent, the hydrophobicity of a photosensitive paint film 
will fall and access of the moisture from the paint film front face which is in contact with the water 
ambient atmosphere to the interior of a paint film will be promoted. For this reason, it becomes small, 
the difference in a generation rate, i.e., the sensibility difference, of silanol association of a between near 
the substrate interface near the front face of a paint film. If it does so, exposure light energy required to 
fully carry out dissolution removal of the paint film part equivalent to mask opening to near the substrate 
interface can be reduced, as a result the amount of the "exudation light" to a mask electric shielding part 
can be reduced. Even if the part to which the amount of "exudation light" fell is the part concerned 
which it is "stain and is indirectly irradiated by optical", in order that silanol association may not 
generate, dissolution removal of it is not carried out at the time of development. Consequently, when the 
dissolution removal part in a mask electric shielding part decreases, the side attachment wall of a pattern 
cross section makes it steep. 

[0054] If such a water-soluble compound is meltable in acid water or basic water even if it is insoluble 
in neutral water, it is useful. It is because the radiant ray exposure section will serve as acidity with the 
acid generated from the photo-oxide generating agent if this is meltable in acid water, and is because the 
permeability of a developer will be promoted at the time of the development by the alkali water solution 
if meltable in basic water. In any case, access of the moisture from a paint film front face to the interior 
of a paint film is promoted, and, thereby, the sensibility difference of a between near the substrate 
interface near the front face of a paint film becomes small. 

[0055] The water-soluble compound by this invention may be a monomer, or may be a polymer. Water- 
soluble extent of the water-soluble compound concerned does not necessarily need to be [ that what is 
necessary is just to show the solubility of about 0.0 Ig / 100 mLs or more to either neutral water, acid 
water or basic water ] easily dissolvable. In addition, since it is desirable to mix a photosensitive 
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constituent to homogeneity, the water-soluble compound concerned needs to show sufficient miscibility 
also to the hydrolyzate of the compound expressed with a general formula (1) and/or its partial 
condensate, or its solvent. 

[0056] As an example of such a water-soluble compound, 2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 
2-nitro-4-toluidine, 4-nitro-2-toluidine, 5-nitro-2-toluidine, 6-nitro-2-toluidine, 4-nitrobenzene-azo- 
ORUCHI Norian and l-(4-nitrobenzene sulfonyl)-lH- 1, 2, and 4-triazole - 5-nitrobenzimidazole, 4- 
nitrobenzene acetate, 2-nitrobenzyl alcohol, 3-nitrobenzyl alcohol, 4-nitrobenzyl alcohol, a nitro 
cyclohexane, 1-nitropropane, 2-nitropropane, nifedipine, 2, 7-dinitro Fluon, 2 and 7-dinitro-9-full — me 
-- non, 3, and 3'-dinitro-9-full — me — non A - dinitro benzophenone, and 3 and 3 '3, 4 ! -dinitro 
benzophenone, Propylene carbonate, ethylene carbonate, an amide compound like a trifluoro acetamide, 
trifluoroacetic acid ammonium salt, a water-soluble acrylic polymer, water-soluble epoxy polymer, a 
water-soluble melamine polymer, etc. are mentioned. Especially water-soluble suitable compounds are 
2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 2-nitro-4-toluidine, propylene carbonate, ethylene 
carbonate, and a water-soluble acrylic polymer. 

[0057] As for the addition of the water-soluble compound as a configuration stabilizing agent, it is 
desirable to contain at 0.01 - 50% of the weight of a rate to the weight of all constituents. When [ than 
50 % of the weight ] more [ the inclination improvement effect of a pattern side attachment wall is small 
when there are few contents of a water-soluble compound than 0.01 % of the weight, and / on the 
contrary ], the film physical properties after development are made to generate which problem with 
insufficient flaw and reinforcement, although the optimal mixing ratio changes with properties of each 
water-soluble compound. The amount to the hydrolyzate and/or its partial condensate of the compound 
expressed with the general formula (1) of a water-soluble compound is 0.1 - 30 % of the weight more 
preferably 0.05 to 40% of the weight. 

[0058] As a solvent used for the photosensitive constituent for interlayer insulation films of this 
invention, propylene glycol monoalkyl ether is desirable. As an example of propylene glycol monoalkyl 
ether, one sort, such as propylene glycol monomethyl ether, the propylene glycol monoethyl ether, the 
propylene glycol monopropyl ether, the propylene glycol monobutyl ether, and the propylene glycol 
monophenyl ether, or two sorts or more are mentioned, and especially the propylene glycol monopropyl 
ether is desirable. 

[0059] Moreover, little mixing use of the solvents, such as an ester system and an amide system, can be 
carried out with propylene glycol monoalkyl ether. It is desirable the 20 - 4000 weight section and to 
make preferably the ampunt of the solvent used in this invention into the value of the 100 - 2000 weight 
section within the limits to the hydrolyzate of the alkyl alkoxysilane expressed with a general formula 
(1) and/or its partial condensate 100 weight section in the case of for example, propylene glycol 
monoalkyl ether. 

[0060] Furthermore, it is desirable to use beta-diketone with the above-mentioned propylene glycol 
monoalkyl ether as a solvent in the photosensitive constituent for interlayer insulation films of this 
invention. As a desirable example of beta-diketone, an acetylacetone, 2, 4-hexane dione, 2, 4-heptane 
dione, 3, 5-heptane dione, 2, 4-octane dione, 3, 5-octane dione, 2, 4-nonane dione, the 5-methyl -2, 4- 
hexane dione, 2, 2 and 6, 6-tetramethyl - 3, 5-heptane dione, 1,1,1,5 and 5, 5-hexafluoro - 2 and 4- 
heptane dione etc. is mentioned. Such beta-diketones are independent or are used by two or more sorts 
of concomitant use. Although especially the amount of beta-diketone used is not limited, its thing of all 
solvents especially considered as 3 - 30 % of the weight is desirable one to 50% of the weight. If beta- 
diketone is added in such range, while preservation stability fixed about a constituent will be acquired, 
there are few possibilities that the properties of a photosensitive constituent, such as paint film 
homogeneity, may fall. 

[0061] Sensitizing dye may be added by the photosensitive constituent for interlayer insulation films of 
this invention. For example, there is what has the excitation wavelength region of photo-oxide 
generating agent itself shorter than about 330nm like 3, 3 1 , 4, and a 4'-tetrapod (t-butylperoxy carbonyl) 
benzophenone. In such a photo-oxide generating agent, in performing an optical exposure using excimer 
lasers, such as a KrF system (248nm) and an ArF system (193nm), since a photo-oxide generating agent 
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is excited directly, sensitizing dye does not have the need. However, when using the cheap light sources, 
such as a high pressure mercury vapor lamp (360-430nm), a photo-oxide generating agent can be 
indirectly excited by combining the sensitizing dye excited in the wavelength region concerned. Thus, 
patterning using the cheap light source in ordinary use of the photosensitive constituent of this invention 
becomes possible by combining sensitizing dye. 

[0062] As sensitizing dye which can be used for the photosensitive constituent for interlayer insulation 
films of this invention A coumarin, keto coumarins and those derivatives, thio pyrylium salt, etc. 
specifically p-screw (o-methyl styryl) benzene, 7-dimethylamino-4-methyl quinolone -2, a 7-amino-4- 
methyl coumarin, 4, a 6-dimethyl-7-ethylamino coumarin, 2 -(p-dimethylaminostyryl)- Pyridyl methyl 
iodide, 7-diethylamino coumarin, a 7-diethylamino-4-methyl coumarin, 2, 3, 5, 6-1H, 9, 9a, a 4H- 
tetrahydro-8-methyl kino RIJINO-<l-gh> coumarin, A 7-diethylamino-4-trifluoromethyl coumarin, a 7- 
dimethylarmno-4-trifluoromethyl coumarin, A 7-ethylamino-4-trifluoromethyl coumarin, 2, 3 and 5, 6- 
1H, 9, 9a, a 4H-tetrahydro-9-KARUBO ethoxy kino RIJINO-<l-gh> coumarin, 3-(2'-N-methyl 
benzimidazolyl)-7-N and N-diethylamino coumarin, An N-methyl-4-trifluoromethyl piperidino-<3 and 
2-g> coumarin, 2 -(p-dimethylaminostyryl)- Benzothiazolyl ethyl iodide, 3-(2'-benzimidazolyl)-7-N and 
N-diethylamino coumarin, 3-(2 f -benzothiazolyl)-7-N, and N-diethylamino coumarin, the pyrylium salt 
expressed with a bottom type to a list, and thio pyrylium salt are mentioned. 
[0063] 

[Formula 25] 
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[0064] The following compounds are mentioned as an example of still more nearly another sensitizing 

dye. 

[0065] 

[Formula 26] 
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[0066] Especially suitable sensitizing dye is a 7-diethylamino-4-methyl coumarin and a 7-diethylamino- 
4-trifluoromethyl coumarin. What is necessary is just to make the above-mentioned sensitizing dye 
contain in 1 - 20% of the weight of an amount preferably 0.05 to 50% of the weight generally among the 
photosensitive constituent by this invention to the hydrolyzate and/or its partial condensate weight of the 
compound expressed with a general formula (1), when adding sensitizing dye. 
[0067] When sensitizing dye is mixed to the photosensitive constituent by this invention, the coat 
obtained may color. However, when manufacturing the interlayer insulation film by which patterning 
was carried out using the photosensitive constituent of this invention and applying this to a display 
device etc., it may be the need that the interlayer insulation film after baking is transparent to the light. 
Even in such a case, it is able for the photo-oxide generating agent contained in the photosensitive 
constituent of this invention to disassemble sensitizing dye at the time of coat baking, and to carry out 
the rarefaction of the interlayer insulation film after baking at it. 

[0068] Furthermore, although it does not participate in the photoreaction directly, a much more 
transparent interlayer insulation film can be obtained by adding separately the oxidation catalyst which 
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makes sensitizing dye disassemble at the time of coat baking to the photosensitive constituent of this 
invention. As an example of such an oxidation catalyst, metaled organic compounds, particles, etc., such 
as propionic-acid palladium, acetylacetonato platinum, ethyl acetonato platinum, a palladium particle, 
and a platinum particle, are mentioned. What is necessary is just to make it contain in 0.1 - 5% of the 
weight of an amount preferably 0.05 to 10% of the weight generally among the photosensitive 
constituent by this invention to the hydrolyzate and/or its partial condensate mass of the compound 
expressed with a general formula (1), when adding an oxidation catalyst. Moreover, unnecessary 
coloring matter is disassembled and decolorized by adding such an oxidation catalyst, and also 
ceramics-ization of the hydrolyzate of a compound expressed with a general formula (1) and/or its 
partial condensate can also be promoted. 

[0069] Moreover, a suitable bulking agent and/or a suitable extending agent can be added to the 
photosensitive constituent by this invention if needed. As an example of a bulking agent, the particle of 
non-oxide system inorganic substances, such as oxide system inorganic substances including a silica, an 
alumina, a zirconia, and a mica or silicon carbide, and silicon nitride, etc. is mentioned. Moreover, 
depending on an application, addition of metal powder, such as aluminum, zinc, and copper, is also 
possible, these bulking agents are independent in the thing of various configurations, such as the shape 
of needlelike (a whisker is included.), a grain, and a scale, - or two or more sorts can be mixed and it 
can use. Moreover, as for the magnitude of the particle of these bulking agents, it is desirable that it is 
smaller than thickness applicable at once. Moreover, the addition of a bulking agent is the range of 0.05 
weight sections - 10 weight section to the hydrolyzate of a compound expressed with a general formula 
(1), and/or its partial condensate 1 weight section, and especially a desirable addition is the range of 0.2 
weight section - 3 weight section. 

[0070] Various pigments, a leveling agent, a defoaming agent, an antistatic agent, a ******** collection 
agent, pH regulator, a dispersant, a surface treatment agent, a plasticizer, a dryer, and an antisagging 
agent may be added to the photosensitive constituent of this invention if needed. 

[0071] In this invention, the approach of forming the patternized interlayer insulation film is also offered 
using the above-mentioned photosensitive constituent. That is, the patternized interlayer insulation film 
is formed by applying the above-mentioned photosensitive constituent for interlayer insulation films to a 
substrate first, forming the photosensitive constituent film, developing it after pattern exposure, and 
calcinating it. 

[0072] Formation of the paint film of the photosensitive constituent in this invention can be performed 
by applying a photosensitive constituent on suitable substrates, such as a silicon substrate and a glass 
substrate, with the general method of application known conventionally, i.e., a DIP coat, a roll coat, a 
bar coat, brush coating, -a spray coat, a flow coat, a spin coat, etc. Moreover, gravure spreading is also 
possible when substrate material is a film. Desiccation of a paint film can also be made into another 
process by request. 

[0073] A paint film can be made into desired thickness 1 time or by applying repeatedly twice or more if 
needed. The range of thickness suitable about an interlayer insulation film is 0.5-4 micrometers. 
[0074] After forming the paint film of the photosensitive constituent of this invention, in order to dry 
this paint film and to decrease the subsequent amount of degasifying, it is desirable to prebake this paint 
film (heat-treatment). Generally, 40-200 degrees C, a prebaking process is 60-120 degrees C in 
temperature, and for 10 - 180 seconds, when based on a hot plate, when being preferably based on clean 
oven for 30 - 90 seconds, it can be preferably carried out for 5 - 15 minutes for 1-30 minutes. 
[0075] After forming the paint film of the photosensitive constituent of this invention and carrying out 
prebaking processing if needed, light is irradiated in the shape of a pattern at this paint film. As such the 
light source, a high pressure mercury vapor lamp, a low pressure mercury lamp, a metal halide lamp, an 
excimer laser, etc. can be used. It is common to use 25-430nm light (high pressure mercury vapor lamp) 
as an exposure light. Especially, in the case of a liquid crystal display, 430nm light is used in many 
cases. In such a case, when sensitizing dye is combined with the photosensitive constituent of this 
invention, an advantageous thing is as having mentioned above. 

[0076] Although exposure luminous energy is based also on the light source or early thickness, 
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generally it is 5 - 4000 mJ/cm2. If [ than 4000 mJ/cm2 ] more [ a photo-oxide generating agent does not 
fully decompose if fewer than 5 mJ/cm2, and / on the contrary ], it may become the excess of exposure 
and generating of halation may be caused. 

[0077] In order to irradiate in the shape of a pattern, if such a photo mask is this contractor, it is common 
knowledge that what is necessary is just to use a common photo mask. Generally a perimeter ambient 
atmosphere (inside of atmospheric air) and the ambient atmosphere which carried out enrichment of the 
oxygen content nitrogen-gas-atmosphere mind, then in order to promote decomposition of a photo-oxide 
generating agent although it was good may be used for the environment in the case of an exposure. In 
the exposure part of the" photosensitive constituent which received the exposure in the shape of a pattern, 
an acid is generated from a photo-oxide generating agent, **** of a dissolution inhibitor happens further 
by the catalysis of this acid, and an acid is formed. After exposure, if required, BEKU (PEB) after 
exposure will be performed. 

[0078] On the occasion of removal of the exposure part of a photosensitive constituent, i.e., 
development, an alkali water solution can be used as a developer. As such an alkali water solution, water 
solutions, such as tetramethylammonium hydroxide (TMAH), a specific silicate, a sodium hydroxide, 
and a potassium hydroxide, are mentioned. It is convenient if you use about 2% of TMAH water 
solution which is an alkali developer of an industry standard in the development in this invention. 
Although the time amount which development takes is based also on thickness or a solvent, generally it 
is 0.5 - 3 minutes preferably for 0.1 to 5 minutes. Moreover, generally 20-50 degrees C of development 
temperature are 20-30 degrees C preferably. When the patternized photosensitive constituent film is 
what is used as an interlayer insulation film, it is desirable that a metal ion does not exist in a paint film, 
and, for this reason, the water solution of organic ammonium salt, such as TMAH, is desirable as a 
developer. 

[0079] The exposure part of a photosensitive constituent is removed by development and patterning is 
completed. The patternized photosensitive constituent film can also be used as a photoresist with 
chemistry resistance strong as it is. By the configuration improvement-ized agent, the photoresist by this 
invention has high resolution, and, moreover, turns into a high photoresist of dry etching-proof nature. 
Since oxygen-proof plasma nature is high, especially the photoresist by this invention is very useful as 
alternate material of the silicon content resist in the two-layer resist method. After etching a lower layer 
or a substrate by using the photoresist by this invention as a protective coat, the photoresist used as no 
more use is removed. What is necessary is just to carry out dissolution removal at removal of the 
photoresist of this invention using an above-mentioned solvent. 

[0080] In this invention, the patternized photosensitive constituent is calcinated and hardening of a paint 
film is performed. Thereby, interlayer insulation films, such as a semiconductor device of a low 
dielectric constant, can be formed with thermal resistance. Generally baking is performed at the 
temperature of 250-550 degrees C. 
[0081] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited at all by the following examples. 

[0082] After mixing the propylene GURIRORU monopropyl ether 250 section as the methyl 
trimetoxysilane 203 section and metal chelate compound as example 1 alkyl alkoxysilane as the 
diisopropoxytitanium BISUECHIRU acetyl acetate (78% of purity) 0.7 section, and an organic solvent, 
it warmed at 60 degrees C. The mixture of the ion-exchange-water 40 section and the propylene glycol 
monopropyl ether 50 section was added in 60 degrees C and 1 hour, stirring a reaction solution with a 
stirrer. It was made to react on 60 more degrees C and the conditions of 10 hours. Subsequently, after 
adding the acetylacetone 27 section, it diluted with 40 degrees C with the propylene glycol monopropyl 
ether after concentration under reduced pressure, and it prepared so that it might become 15% of solid 
content concentration. It added so that it might become 5wt(s)% in this solution to the solid content of 
the above-mentioned solution about triphenylsulfonium triflate as a photo-oxide generating agent. Next, 
the compound expressed with the following structure expression as a dissolution inhibitor was added so 
that it might become 10wt(s)% to solid content. 
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[0083] 

[Formula 27] 



[0084] This solution was applied by 1500 revolutions per minute with the spin coat method on the 
silicon wafer. Thickness was about 0.3 micrometers. 90 degrees C and Puri ** 1 KU during 60 seconds 
were continuously performed on the hot plate. In this way, after exposing the spreading film on the 
obtained wafer by exposure 200 mJ/cm2 by the KrF excimer stepper, for [ PEB ] 90 degrees C and 60 
seconds was performed. Then, negatives were developed for 60 seconds using 2.38%TMAH water 
solution which is an alkali water solution, and with pure water, the rinse was carried out for 30 seconds, 
consequently 0.3 -micrometer Rhine - and - tooth-space pattern were able to be formed. The profile of 
this pattern is a rectangle-like and had the good pattern configuration. In the vacuum oven held in 
temperature of 450 degrees C, it heated, the film of the shape of an acquired pattern was calcinated for 
60 minutes, and the paint film was hardened. The front face of a hardening paint film is smooth, and 
generating of HAJIKI or nonuniformity was not looked at by the paint film. The thermal resistance of 
the hardening film was 600 degrees C or more, and specific inductive capacity was 2.7. 
[0085] It added so that it might become 5wt(s)% to the constituent prepared in the example 2 example 1 
to solid content about a 7-diethylamino-4-methyl coumarin as sensitizing dye. This solution was applied 
by 1500 revolutions per minute with the spin coat method on the silicon wafer. Thickness was about 0.3 
micrometers. 90 degrees C and Puri **-KU during 60 seconds were continuously performed on the hot 
plate. In this way, after exposing the spreading film on the obtained wafer by exposure 200 mJ/cm2 by i 
line contact exposure, for [ PEB ] 90 degrees C and 60 seconds was performed. Then, negatives were 
developed for 60 seconds using 2.38%TMAH water solution which is an alkali water solution, and the 
rinse was carried out for 30 seconds with pure water. As a result, 0.5-micrometer Rhine - and - tooth- 
space pattern were able to be formed. The profile of this pattern is a rectangle-like and had the good 
pattern configuration. In the vacuum oven held in temperature of 450 degrees C, it heated, the film of 
the shape of an acquired pattern was calcinated for 60 minutes, and the paint film was hardened. The 
front face of a hardening paint film is smooth, and generating of HAJIKI or nonuniformity was not 
looked at by the paint film. The thermal resistance of the hardening film was 600 degrees C or more, and 
specific inductive capacity was 2.7. 

[0086] It decomposed into the bottom of existence of example 3 acid, and after mixing [ as alkoxysilane 
which has the radical (a dissolution suppression radical is called hereafter) which may generate an acid ] 
the propylene glycol monopropyl ether 250 section as the diisopropoxytitanium BISUECHIRU acetyl 
acetate (78% of purity) 0.7 section, and an organic solvent as the compound 142 section and the methyl 
trimetoxysilane 61 section which are expressed with the following structure expression, and metal 
chelate compound, it warmed at 60 degrees C. 
[0087] 

[Formula 281 
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[0088] The mixture of the ion-exchange-water 40 section and the propylene glycol monopropyl ether 50 
section was added in 60 degrees C and 1 hour, stirring said reaction solution with a stirrer. It was made 
to react on 60 more degrees C and the conditions of 10 hours. Subsequently, after adding the 
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acetylacetone 27 section, it diluted with 40 degrees C with the propylene glycol monopropyl ether after 
concentration under reduced pressure, and it adjusted so that it might become 15% of solid content 
concentration. As a photo-oxide generating agent, triphenylsulfonium triflate was added so that it might 
become 5wt(s)% to the solid content of the above-mentioned solution. Next, the compound expressed 
with the following structure expression as a dissolution inhibitor was added so that it might become 
10wt(s)% to solid content. 
[0089] 

[Formula 29] 

II 



[0090] This solution was applied by 1500 revolutions per minute with the spin coat method on the 
silicon wafer. Thickness was about 0.3 micrometers. 90 degrees C and Puri **-KU during 60 seconds 
were continuously performed on the hot plate. In this way, after exposing the spreading film on the 
obtained wafer by exposure 200 mJ/cm2 by KrF excimer stepper exposure, 90 degree C of PEB(s) were 
performed for 60 seconds. Then, negatives were developed for 60 seconds using 2.38%TMAH water 
solution which is an alkali water solution, and the rinse was carried out for 30 seconds with pure water. 
As a result, 0.3 -micrometer Rhine - and - tooth-space pattern were able to be formed. The profile of this 
pattern is a rectangle-like and had the good pattern configuration. In the vacuum oven held in 
temperature of 450 degrees C, it heated, the film of the shape of an acquired pattern was calcinated for 
60 minutes, and the paint film was hardened. The front face of a hardening paint film is smooth, and 
generating of HAJIKI or nonuniformity was not looked at by the paint film. The thermal resistance of 
the hardening film was 600 degrees C or more, and specific inductive capacity was 2.8. 
[0091] It added so that it might become 5wt(s)% to the constituent prepared in the example 4 example 3 
to solid content about a 7-diethylamino-4-methyl coumarin as sensitizing dye. This solution was applied 
by 1500 revolutions per minute with the spin coat method on the silicon wafer. Thickness was about 0.3 
micrometers. 90 degrees C and Puri **-KU during 60 seconds were continuously performed on the hot 
plate. In this way, after exposing the spreading film on the obtained wafer by exposure 200 mJ/cm2 by i 
line contact exposure, for [ PEB ] 90 degrees C and 60 seconds was performed. Then, negatives were 
developed for 60 seconds using 2.38%TMAH water solution which is an alkali water solution, and the 
rinse was carried out for 30 seconds with pure water. As a result, 0.5-micrometer Rhine - and - tooth- 
space pattern were able to be formed. The profile of this pattern is a rectangle-like and had the good 
pattern configuration. In the vacuum oven held in temperature of 450 degrees C, it heated, the film of 
the shape of an acquired pattern was calcinated for 60 minutes, and the paint film was hardened. The 
front face of a hardening paint film is smooth, and generating of HAJIKI or nonuniformity was not 
looked at by the paint film. The thermal resistance of the hardening film was 600 degrees C or more, and 
specific inductive capacity was 2.8. 

[0092] After mixing the propylene glycol monopropyl ether 250 section as the diisopropoxytitanium 
BISUECHIRU acetyl acetate (78% of purity) 0.7 section, and an organic solvent as the compound 142 
section and the methyl trimetoxysilane 61 section which are expressed with the following structure 
expression as alkoxysilane which has an example 5 dissolution suppression radical, and metal chelate 
compound, it warmed at 60 degrees C. 
[0093] 

[Formula 30] 
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[0094] The mixture of the ion-exchange-water 40 section and the propylene glycol monopropyl ether 50 
section was added in 60 degrees C and 1 hour, stirring said reaction solution with a stirrer. It was made 
to react on 60 more degrees C and the conditions of 10 hours. Subsequently, after adding the 
acetylacetone 27 section, it diluted with 40 degrees C with the propylene glycol monopropyl ether after 
concentration under reduced pressure, and it adjusted so that it might become 15% of solid content 
concentration. As a photo-oxide generating agent, triphenylsulfonium triflate was added so that it might 
become 5wt(s)% to the solid content of the above-mentioned solution. Next, the compound expressed 
with the following structure expression as a dissolution inhibitor was added so that it might become 
10wt(s)% to solid content. 
[0095] 

[Formula 31] 



[0096] This solution was applied by 1500 revolutions per minute with the spin coat method on the 
silicon wafer. Thickness was about 0.3 micrometers. 90 degrees C and prebaking during a 60-second 
second were continuously performed on the hot plate. In this way, after exposing the spreading film on 
the obtained wafer by exposure 200 mJ/cm2 by the KrF excimer stepper, for [ PEB ] 90 degrees C and 
60 seconds was performed. Then, negatives were developed for 60 seconds using 2.38%TMAH water 
solution which is an alkali solution, and the rinse was carried out for 30 seconds with pure water. As a 
result, 0.3-micrometer Rhine - and - tooth-space pattern were able to be formed. The profile of this 
pattern is a rectangle-like and had the good pattern configuration. In the vacuum oven held in 
temperature of 450 degrees C, it heated, the film of the shape of an acquired pattern was calcinated for 
60 minutes, and the paint film was hardened. The front face of a hardening paint film is smooth, and 
generating of HAJIKI or nonuniformity was not looked at by the paint film. The thermal resistance of 
the hardening film was 600 degrees C or more, and specific inductive capacity was 2.8. 
[0097] the constituent prepared in the example 6 example 1 - as a water-soluble compound — 2- 
nitroaniline - a solid - receiving - 0.5wt(s)% - it added. This solution was applied by 1500 revolutions 
per minute with the spin coat method on the silicon wafer. Thickness was about 0.3 micrometers. 
Prebaking was continuously performed for 90 degrees C and 60 seconds on the hot plate. In this way, 
after exposing the spreading film on the obtained wafer by exposure 200 mJ/cm2 by the KrF excimer 
stepper, 90 degree C of PEB(s) were performed for 60 seconds. Then, negatives were developed for 60 
seconds using 2.38%TMAH water solution which is an alkali water solution, and the rinse was carried 
out for 30 seconds with pure water. As a result, 0.3-micrometer Rhine - and - tooth-space pattern were 
able to be formed. In the vacuum oven held in temperature of 450 degrees C, it heated, this pattern was 
calcinated for 60 minutes, and the paint film was hardened. The front face of a hardening paint film is 
smooth, and generating of HAJIKI or nonuniformity was not looked at by the paint film. The thermal 
resistance of the hardening film was 600 degrees C or more, and specific inductive capacity was 2.8. In 
addition, each shelf life of the photosensitive constituent of examples 1-6 was good. 
[0098] After mixing the propylene glycol monopropyl ether 250 section as the methyl trimetoxysilane 
203 section and metal chelate compound as example of comparison 1 alkyl alkoxysilane as the 
diisopropoxytitanium BISUECHIRU acetyl acetate (78% of purity) 0.7 section, and an organic solvent, 
it warmed at 60 degrees C. The mixture of the ion-exchange-water 40 section and the propylene glycol 
monopropyl ether 50 section was added in 60 degrees C and 1 hour, stirring a reaction solution with a 
stirrer. It was made to react on 60 more degrees C and the conditions of 10 hours. Subsequently, after 
adding the acetylacetone 27 section, it diluted with 40 degrees C with the propylene glycol monopropyl 
ether after concentration under reduced pressure, and it adjusted so that it might become 15% of solid 
content concentration. This solution was applied by 1500 revolutions per minute with the spin coat 
method on the silicon wafer. Thickness was about 0.3 micrometers. 90 degrees C and Puri **-KU during 
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60 seconds were continuously performed on the hot plate. In this way, after exposing the spreading film 
on the obtained wafer by exposure 200 mJ/cm2 by the KrF excimer stepper, for [ PEB ] 90 degrees C 
and 60 seconds was performed. Then, although negatives were developed for 60 seconds using 2.38% 
TMAH water solution which is an alkali water solution and the rinse was carried out for 80 seconds with 
pure water, development did not progress and the pattern was not obtained at all. 
[0099] 

[Effect of the Invention] As explained in full detail above, there is neither HAJIKI nor nonuniformity by 
using the photosensitive constituent of this invention. By being able to form the paint film which has 
uniform thickness on substrates, such as a semi-conductor substrate which has a thin film transistor and 
wiring, and exposing and developing this paint film The thing with a good pattern configuration for 
which a detailed pattern is overly formed with high resolution is possible. By [ which overly calcinate a 
detailed pattern ] having been obtained, the hardening film which has a low dielectric constant, and was 
suitable as an interlayer insulation film of a semiconductor device, or was suitable as etching resist with 
high thermal resistance can be formed. Therefore, it can form simple, without twisting film, such as an 
interlayer insulation film of high thermal resistance which became pattern-like, on the etching technique 
containing gas phase etching. Moreover, the photosensitive constituent of this invention was excellent in 
preservation stability etc. 



[Translation done.] 
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